INTRODUCTION
Some of the most important diagnostics used in the ICF program are gated x-ray imagers.1'2 These imagers can resolve broadband x-rays (1 -5 keV), both temporally (80 ps) and spatially (20 lp/mm). What sets this new diagnostic apart from current technology is the ability to maintain resolution, temporally and spatially, while observing a very narrow band of x-rays on the order of 10 to 20 eV. The diagnostic is also designed to easily change between different energy ranges of interest by simply rotating a Bragg crystal. This technique isolates line emission from a single element and thus rejects continuum or background radiation. Observation of gated monochromatic images has important applications which include the measurement of the targets's core size, areal density, and implosion symetery. Figure 1 shows the gated monochrome system consisting of a grazing incidence KB microscope which is arranged to form 4 images. Near the focal point, the 4 beams illuminate 4 separate Bragg crystals. The crystals are mounted upon two crystal turrets (left and right), which can rotate through >45° (8) on computer controlled rotary stages. The diffracted image finally falls upon a pair of gated microchannel plates (MCP) modules which rotate through 900 (20) . The KB mirrors are designed to sit on the target-chamber-center side of a vacuum flight tube protected by a Beryllium debris shield. O:n the other end of the vacuum tube is a 12" diameter vacuum tank which houses the crystals, rotary stages, and MCP modules. The tank was designed to be easily removed, leaving just •the base plate, for instrument calibration and maintenance. For normal operations the tank remains in place and has two 10" vacuum doors (top and rear) for removal of film and minor adjustments. Descriptions of the KB microscope, dispersive elements, rotary stages and the gating system are described below.
KB Microscope 3. THE OVERALL DIAGNOSTIC
The KB microscope gn3 is operated at grazing incidence angles ( 
MCP Module 4. GATING AND THE MCP MODULE
The 4 monochromatic images formed by the microscope and crystals are arranged in a square pattern with 53 mm sides at the image plane. Each image falls on its own 25 mm diameter MCP, which is proximity focused to a fiberoptic faceplate coated with P-i 1 phosphor. The
MCPs have a micropore length over diameter of 40 (L/D=40) and the fiberoptic faceplates have 6 im diameter fibers. The MCP and phosphor screen separation is 500 jim and typically has a bias of 3 kV as seen in Figure 3 . Light from the P-i 1 phosphor is recorded by Kodak 2484 film loaded into a film cassette that is compressed against the fiberoptic faceplate with a film plunger. As shown in Figure 4 , each module contains a pair of 25 mm MCPs, with centers separated by 53 mm. Each MCP has an 8 ohm microstrip, 10.2 mm wide, which acts as the electrical conduit for the gating pulse and the photocathode. The microstrip is constructed of 5000 A Cu overlaid by 1000 A of Au and 50 A of Chromium. The MCPs are feed by conical impedance matching transmission lines and microstrip ohmic tapers. These devices efficiently transfer the MCP gating voltage pulse from 50 ohms to 8 ohms and back out again for a pulse monitor and DC biasing. To gate or shutter the x-rays, a short duration, high voltage pulse travels across the MCP stripline with a propagation velocity of 0.5c. Photo-electrons from the Au photocathode The optical gate width of this system was measured with an ultra-short pulsewidth UV laser as described in reference 2. There is however, a noticeable gain reduction due to ohmic losses between the two MCPs because they are feed by the same continuous strip. MCP #1 has an factor of 4 more gain than MCP #2. For our first run of experiments this is acceptable, though subsequent designs will allow the MCPs to be gated and DC biased separately for increased flexibility. --. -.
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